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Active Earth Engineering Ltd. (Active Earth) was retained by Stantec Consulting (Stantec), to 
conduct a soil quality assessment and prepare a Soil Quality Report for the planned multi-use path
(MUP) adjacent to the Trans-Canada Highway in Duncan, BC (the “Site”). The Site location is shown 
on Figure 1, attached. 

The purpose of this work is to evaluate the chemical quality of on-Site soil that will be excavated 
during the MUP construction, to characterize the soil for off-Site disposal to an appropriate receiver 
facility. 

The scope of work involved the following: 

A limited desktop study to identify the presence or absence of current or historical BC
Contaminated Sites Regulation (CSR) Schedule 2 Activities, and / or Areas of Potential
Environmental Concern (APECs), on-Site and in the direct vicinity of the Site. This step was
warranted to identify Potential Contaminants of Concern (PCOC) for testing and to
determine if Protocol 19 testing and notification requirements applied to the Site.

Conduct a BC One-call and engaged a professional utility locator contractor to identify and
mark underground services in the proposed drilling areas.

Advanced 6 test holes using pionjar sampling equipment to a maximum of 1.5 metres (m)
and collect, log and field screen representative soil samples.

Submit samples for analysis of the identified PCOCs to a CALA-accredited laboratory.

Prepare a Soil Quality Report detailing the chemical quality of the soil and disposal
classifications.
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The following table summarizes the key Site location details:

Soil standards are provided in Section 3.1 of the BC CSR. The purpose of this soil assessment is to 
classify the material for disposal. Therefore, we have considered the soil standards that would 
conservatively apply for relocation to various receiver land uses1, assuming conservative site-
specific factors.

The BC Hazardous Waste Regulation (HWR) provides standards to determine if material qualifies 
as Hazardous Waste. Material classified as Hazardous Waste must be managed appropriately.

The BC Ministry of Environment and Climate Change Strategy (ENV) Protocol 4: Establishing 
Background Concentrations in Soil (P-4), provides regional background concentrations in soil for 
select parameters. Concentrations of regulated parameters that are within the applicable regional 
background estimates are not considered “contamination”, even if those concentrations exceed 
the applicable CSR soil standard. 

The following were reviewed as part of a limited desktop study:

Historical aerial photographs from the University of British Columbia from 1946 to 2007,

Available aerial / satellite imagery post 2010 (Google Earth and local government online 
mapping applications),

1 Standards for Agricultural (AL), Urban Park (PL), Residential Low Density (RLld), Residential High Density (RLhd), 
Commercial (CL), and Industrial (IL) land uses were considered.

Location City owned frontage of 540 Al Wilson Grove, 130 and 140 Trans-
Canada Highway (TCH). See Figure 1. 

PID N/A

Cartographic 
Coordinates

48°46’24.5” North
123°41’55.0” West
(approximate centre of investigation area) 

Geodetic Elevation Approximately 12-15m (geodetic) 

Site Topography

The narrow Site area generally slopes from the south (15m) down 
towards the north (12m). However, the surrounding area of the Site, 
east of the TCH, generally slopes from west to east away from the 
topographic highpoint of the highway. 



iMapBC Environmental Remediation Sites, and

Google Street view from June 2009 to November 2022. 

No evidence of potentially contaminated and/or remediated properties were identified within 
150m of the Site. A summary of the Site and surrounding land use is provided below:

Site: Since the early 1990s the Site has been a mix of paved driveway, parking area, vegetated 
embankment and grassy landscaped area. Prior to the 1990s the southern portion of the Site was 
forested and in the 1960s, prior to the construction of the inn at 140 TCH, single-family residential 
homes were present at the northern portion of the Site.

North: The area north of the Site was occupied by single-family residential homes in the earliest 
available record (1946) until the 1970s when commercial development began replacing residential 
homes. To the northwest across the highway, commercial development began in the 1960s with 
the area completely developed as a parking lot and shopping center by the 1980s. Currently, various 
commercial shops and restaurants occupy the area north of the Site and residential single-family 
homes are still present to the northeast. 

East: In the 1946 aerial photograph the area east of the southern portion of the Site is forested and 
there appears to be single-family residential homes in the area east of the northern portion of the 
Site. In the 1962 aerial photograph the inn at 140 TCH is present, east of the northern portion of the 
Site area. The commercial building at 130 TCH, east of the middle area of the Site, is present in the 
1973 aerial photo with a parking area to the west of the building. The area east of the southern 
portion of the Site was forested until the late 1980s when the area was cleared in advance of 
development. In the 1993 aerial photograph the current apartment building at 540 Al Wilson Grove 
has been constructed with a grassy frontage and sidewalk constructed west of the building in the 
project area. 

South: The Cowichan River flows south of the Project area. 

West: The area west of the Site was forested in the 1946 aerial photograph. In the 1950 photograph 
the TCH has been constructed adjacent to the Site. Development of the shopping center west of the 
northern portion of the Site across the highway began in the early 1970s. Currently this area is 
occupied by a restaurant, clothing store and other commercial shops. Across the highway from 
the southern portion of the Site remained forested until the mid 2000s when a casino was 
constructed approximately 90m west of the Site.

Overall, no current or historical Schedule 2 activities were identified within the vicinity of the Site. 
Given that no current or historical Schedule 2 activities were identified at the Site, the assessment 
and relocation of this soil is not required to comply with the testing and public notification 



provisions set out in Section 55 of the BC Environmental Management Act, Sections 42 and 43 of 
the CSR, and Protocol 192. 

Based on the desktop review, PCOCs were limited to parameters of concern related to fill of 
unknown quality and road salting, outlined below: 

Metals,

Hydrocarbons (Light / Heavy Extractable Petroleum Hydrocarbons [L/HEPH] and Polycyclic 
Aromatic Hydrocarbons [PAHs]), and

Sodium ions.

One sample was also analysed for Volatile Organic Compounds (VOCs) as this analysis may be
required for disposal at certain facilities. 

Utility locates were completed by GeoScan under Active Earth supervision on September 19, 2023 
to clear investigative locations and mark out underground utilities in the project area. 

One investigation location was advanced for approximately every 40m of length of the MUP. The 
MUP will extend approximately 260m and therefore a total of 6 investigation locations were 
advanced, each to a depth of 1.5m. All boreholes were advanced on September 21, 2023 by Westsoils
under Active Earth supervision, using pionjar sampling equipment. 

Soil samples were recovered during drilling from the interlocking split spoon at regular intervals 
and changes in stratigraphy. 

All soil samples were immediately placed into laboratory supplied sample jars. The sample jars 
were completely filled with soil to minimize loss of volatile constituents. Samples submitted for 
analysis of select volatile parameters were field-preserved as required using laboratory-provided 
methanol preservation kits, in order to further prevent the loss of volatile contaminants. 

To minimize the potential for cross-contamination, Active Earth’s field representative wore fresh 
nitrile sampling gloves prior to collecting each soil sample. The sample jars were placed in a cooler, 
on ice, and delivered under the chain of custody protocol to ALS Environmental in Burnaby, BC. 

Headspace measurement samples were collected by filling sealable plastic bags approximately 
one-third full of soil and letting the soil and air within the bags reach equilibrium. The headspace 

2 BC Ministry of Environment and Climate Change Strategy, Protocol 19: Site Investigation and Reporting (January 
24, 2023).



of the resulting volatile organic vapour concentrations was then measured using a portable RKI 
Eagle® vapour analyzer. The monitoring equipment was calibrated before field use. Headspace 
vapour measurements are indicated on the borehole logs in Appendix A.

This approach was considered sufficient to assess the overall chemical quality of the soil for 
disposal planning purposes3. 

The Quality Assurance / Quality Control measures applicable to this report included:

Use of a CALA (Canadian Association for Laboratory Accreditation Inc.) accredited 
laboratory;

Use of electronically transferred data into tables to minimize manual entry;

Use of unique sample identification for each sample;

Recording of the date and time of sample collection;

Recording the source of sample (including name, location, and sample type);

Use of preservative as required;

Accurate completion of chain of custody forms;

Submission of samples within recommended holding times; and

Analysis of duplicate sample results and laboratory internal QA/QC.

Active Earth supplemented the internal laboratory evaluation of precision with an external 
evaluation using blind field duplicates for soil. Field duplicate results were evaluated using 
Relative Percentage Difference (RPD) screening values from the BC Environmental Laboratory 
Manual outlined in the following table.

Organics in solids:
PAHs
Volatile Organics (including VPHs)
EPH

50%
40%
40%

Metals in Solids 30%

General Inorganics in Solids 30%

3 The Ministry of Environment and Climate Change Strategy (ENV) Technical Guidance Document 1 (TG1) provides 
guidance for investigating and characterizing soil at, and from, sites that may be contaminated. Active Earth generally 
followed the soil sampling methodologies provided in TG1, and followed our standard practices and protocols for sample 
collection, storage and transmittal.



One sample duplicate pair (AE23-BH6-1 / AE23-BHX) was submitted for metals analysis to assess 
data quality. All RPD results were within acceptable limits, as shown in Table 2 attached. 

Overall, based on the results of the laboratory’s internal QA/QC program, as well as Active Earth’s 
supplemental QA/QC program, the results are considered valid. No systematic problems with the 
sampling and/or analysis have been identified that would compromise the dataset.     

The three locations advanced in the northern portion of the Site (AE23-BH1 through 3) generally 
showed a layer of topsoil fill (maximum thickness of 0.2m) overlaying gravelly silt fill. 

The locations in the southern portion of the Site (AE23-BH4 through 6) generally had a layer of 
topsoil fill (maximum depth of 0.6m) overlaying native clayey silt or silty clay with gravel. 

No signs of contamination were observed during the investigations (odours, staining, debris, 
elevated headspace vapours). Borehole logs are attached in Appendix A.

Groundwater was not encountered during the drilling.

Various PAH concentrations in samples AE23-BH1-1 and AE23-BH6-2 exceeded AL standards, 
however all samples met RLld standards for all analysed parameters. Iron and vanadium 
concentrations were noted to exceed the applicable CSR standards for various samples but were 
below the relevant P-4 Regional Background Concentrations. Therefore, the material is not 
considered contaminated if it stays within Vancouver Island.

Soil vapour assessment was not considered warranted, as the risk of vapour contamination was 
considered to be negligible or low4. 

Concentrations of Benzo(a)Pyrene exceeded the “rule of 20”5 Hazardous Waste screening 
concentrations in samples AE23-BH1-1, AE23-BH2-1, and AE23-BH6-2. A leachate test was 
requested for the sample with the highest Benzo(a)pyrene concentration (AE23-BH6-2). The 
results are shown in Table 4 and confirmed the material is not Hazardous Waste. 

Soil results are summarized on Figure 2 and the attached Tables 1 through 4. Laboratory 
Certificates are attached as Appendix B.   

4 Soil laboratory results for all volatile parameters were less than the laboratory method detection limits (MDLs), 
with the exception of toluene in sample AE23-BH5-2, and field screening demonstrated no appreciable vapours. 
5 The leachate analysis procedure used to determine presence/absence of Hazardous Waste utilizes an extraction 
fluid that is 20 times the weight of the soil sample. The maximum possible concentration in the analysis leachate is 
therefore 1/20th of the concentration in soil. If the soil concentration is less than 20 times the HWR leachate 
standard, it is not possible for the soil to be Hazardous Waste. If the soil concentration is equal to or greater than 20 
times the HWR leachate standard, it is theoretically possible for the soil to be Hazardous Waste.



Based on the soil assessment described above, soil excavated from the MUP area can be disposed 
of at clean fill receiver facilities where the following conditions are met:

The Site must be located on Vancouver Island, and

Agricultural (AL) standards do not apply to the receiver site. 

Operators should pay close attention to soils during excavation work. If signs of contamination 
are observed, such as odour or staining, a Qualified Environmental Professional such as Active 
Earth should be contacted to provide next steps. 

The use of this report by anyone is subject to the following conditions and limitations:

1. This report has been prepared at the request of the client and for the specific use referred to 
herein. Stantec Consulting may rely on this report. It is not reasonable for any other party 
to rely on the contents of this report without first obtaining written authorization from the 
client and Active Earth Engineering Ltd. 

2. Liability is expressly denied to any person other than the parties indicated above and those 
who obtain written consent. Accordingly, Active Earth Engineering Ltd. does not accept 
responsibility for any damage suffered by any such person as a result of decisions made or 
actions based on this report. Diligence by all intended users is assumed.

3. This report is believed to provide a reasonable representation of the general environmental 
condition at the Site. The conclusions made in this report reflect Active Earth’s best 
judgment in light of the information available at the time of reporting. Should additional 
information become available or Site conditions change, the conclusions and 
recommendations of this report may be subject to change.

4. Active Earth Engineering Ltd. has agreed to conduct an assessment and prepare this report 
as requested by the client named in the report for the use specified by the client, which is 
stated in the report. The client has agreed that the performance of this work and the report 
format are appropriate for the intended use.

5. Written consent from Active Earth Engineering Ltd. must be obtained before any part of the 
report can be used for any purpose by anyone other than the client and other intended users 
identified in the report. Liability to any other party or for any other use is expressly denied 
regardless of who pays Active Earth Engineering Ltd.’s fee. Written consent and approval 
of Active Earth Engineering Ltd. must also be obtained before the report (or any part of it) 
can be altered or conveyed to other parties or the public through prospectus, offering 
memoranda, advertising, public relations, news, sales or other media.
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Client: Stantec Consulting
Site: Trans Canada Highway Multi Use Path, Duncan, BC

AE Project No: 3440
Date: October 2023

Analytical Table Footnotes: Analytical Results for Soil - Comparison to Conservative Soil Relocation Standards

Tables should be viewed and printed in colour.
All concentrations in μg/g, except pH or where otherwise noted.
All terms defined within the body of Active Earth's report.

< Result is less than the laboratory detection limit indicated.
- Parameter not analyzed or no standard or guideline applies.
* RPDs are not normally calculated where one or more concentrations are less than five times MDL.

(1)

Agricultural (AL) Included for Information Purposes

Urban Park (PL) Included for Information Purposes

Residential - Low Density (RLld) Included for Information Purposes

Residential - High Density (RLhd) Included for Information Purposes

Commercial (CL) Included for Information Purposes

Industrial (IL) Included for Information Purposes

(2)

(3)

(4)

(5)

(6)
BLUE TEXT Concentration less than Laboratory Method Detection Limit 

BOLD, UNDERLINE Laboratory Method Detection Limit exceeds one or more standard

THICK OUTLINE

MAGENTA SHADING Concentration greater than HWR Standard
GREY SHADING

ORANGE SHADING Concentration greater than CSR standards that control relocation to Agricultural (AL) Land Use Receiver Sites

LIGHT BLUE SHADING Concentration greater than CSR standards that control relocation to Urban Park (PL) Land Use Receiver Sites

BLUE SHADING Concentration greater than CSR standards that control relocation to Residential - Low Density (RLld) Land Use Receiver Sites

BOLD, BLUE SHADING Concentration greater than CSR standards that control relocation to Residential - High Density (RLhd) Land Use Receiver Sites

RED SHADING Concentration greater than CSR standards that control relocation to Commercial (CL) Land Use Receiver Sites

BOLD, RED SHADING Concentration greater than CSR standards that control relocation to Industrial (IL) Land Use Receiver Sites

Associated Lab Files: VA23C2689

Concentration greater than or equal to HW Leachate Analysis Trigger Concentration

If the results are equal to or exceed the trigger concentration, then TCLP Leachate analysis may be required to determine if the material is Hazardous Waste before a receiver 
facility will accept the soil.

Concentration greater than applicable CSR Standard but within relevant Protocol 4 Regional Background Concentration

Total chromium standard shown is the more conservative of the Standards for chromium +6 and chromium +3. 

BC Hazardous Waste Regulation (HWR BC Reg. 63/88 including amendments up to the date of this report), Schedule 1 and Schedule 4 Table 1.  Hazardous Waste PAH 
standard as per Section 1 definition for Waste Containing PAH. 

ENV Protocol 4 - Establishing Background Concentrations in Soil (Version 11, February 1, 2021), Table 1. 

The standards referenced are for light extractable petroleum hydrocarbons (LEPH) and heavy extractable petroleum hydrocarbons (HEPH), which are corrected for 
polyaromatic hydrocarbons (PAHs).  EPH (c10 -  c19) and EPH (c19 -  c32) are uncorrected for PAH.

BC Contaminated Sites Regulation (CSR BC Reg. 375/96, including amendments up to the date of this report), Numerical Soil Standards (Schedule 3.1 Parts 1, 2, and 3) for 
soil relocation to the receiver site land uses indicated below.  When evaluating soil relocation, all site specific factors are considered to apply (except groundwater used for 
irrigation, which was considered to apply to Agricultural lands only, not Residential Low-Density or Urban Park lands).   If any results exceed these standards, the soil 
relocation to the respective land use is prohibited unless the receiver site is duly authorized by Permit or Contaminated Soil Relocation Agreement (CSRA).

Applicable Site-Specific Factors (CSR) Soil Relocation Land Use Standards (CSR)

Intake of contaminated soil

Groundwater used for irrigation
(applied to Agricultural land use standards only)

Groundwater used for livestock watering
(applied to Agricultural land use standards only)

Major microbial functional impairment
(applied to Agricultural land use standards only)

Toxicity to soil invertebrates and plants

Groundwater used for drinking water

Livestock ingesting soil and fodder
(applied to Agricultural land use standards only)

Groundwater flow to surface water used by aquatic life - 
freshwater and marine

Active Earth Engineering Ltd. Page 1 of 6



Client: Stantec Consulting
Site: Trans Canada Highway Multi Use Path, Duncan, BC

AE Project No: 3440
Date: October 2023

Table 1: Analytical Results for Hydrocarbons in Soil
AE23-BH1 AE23-BH2 AE23-BH3 AE23-BH4 AE23-BH5 AE23-BH6

AE23-BH1-1 AE23-BH2-1 AE23-BH3-1 AE23-BH4-1 AE23-BH5-2 AE23-BH6-2
0.1 0.4 0.4 0.5 1.2 1.2
0 0 0 0 0 0

Fill Native Fill Native Native Native
21-Sep-23 21-Sep-23 21-Sep-23 21-Sep-23 21-Sep-23 21-Sep-23
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Review by: ES
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Extractable Petroleum Hydrocarbons (ug/g)
EPH(c10-19)

(2) 1,000 1,000 1,000 1,000 2,000 2,000 - - <200 <200 <200 <200 <200 <200
EPH(c19-32)

(2) 1,000 1,000 1,000 1,000 5,000 5,000 - - <200 <200 <200 <200 <200 <200
LEPH 1,000 1,000 1,000 1,000 2,000 2,000 - - <200 <200 <200 <200 <200 <200
HEPH 1,000 1,000 1,000 1,000 5,000 5,000 - - <200 <200 <200 <200 <200 <200

Polycyclic Aromatic Hydrocarbons (ug/g)
acenaphthene 950 2,000 950 2,000 15,000 15,000 - - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0108
acenaphthylene - - - - - - - - 0.0139 0.0117 <0.0050 <0.0050 0.0093 0.09
acridine - - - - - - - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
anthracene 2.5 2.5 2.5 30 30 30 - <0.0120 0.0123 <0.0040 <0.0040 0.0059 0.109
benzo(a)anthracene 0.1 1 1 10 10 10 - - 0.064 0.037 <0.010 <0.010 0.012 0.259
benzo(a)pyrene 5 10 5 10 30 50 - 0.02 0.084 0.041 <0.010 <0.010 0.017 0.232
benzo(b+j)fluoranthene 0.1 1 1 10 10 10 - - 0.124 0.051 <0.010 <0.010 0.022 0.262
benzo(b+j+k)fluoranthene - - - - - - - - 0.163 0.067 <0.015 <0.015 0.022 0.368
benzo(g,h,i)perylene - - - - - - - - 0.067 0.026 <0.010 <0.010 0.015 0.142
benzo(k)fluoranthene 0.1 1 1 10 10 10 - - 0.039 0.016 <0.010 <0.010 <0.010 0.106
chrysene 200 400 200 400 4,500 4,500 - - 0.089 0.049 <0.010 <0.010 0.015 0.273
dibenz(a,h)anthracene 0.1 1 1 10 10 10 - - 0.0157 0.0072 <0.0050 <0.0050 <0.0050 0.0372
fluoranthene 50 50 50 200 200 200 - - 0.089 0.077 <0.010 <0.010 0.018 0.548
fluorene 600 1,000 600 1,000 9,500 9,500 - - <0.010 <0.010 <0.010 <0.010 <0.010 0.043
indeno(1,2,3-c,d)pyrene 0.1 1 1 10 10 10 - - 0.074 0.031 <0.010 <0.010 0.016 0.155
1-methylnaphthalene 250 500 250 500 1,000 1,000 - - <0.010 <0.010 <0.010 <0.010 <0.010 0.011
2-methylnaphthalene 60 100 60 100 950 950 - - <0.010 <0.010 <0.010 <0.010 <0.010 0.011
naphthalene 0.6 0.6 0.6 20 20 20 - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
phenanthrene 0.1 5 5 50 50 50 - - 0.019 0.051 <0.010 <0.010 0.017 0.507
pyrene 0.1 10 10 100 100 100 - - 0.085 0.078 <0.010 <0.010 0.021 0.533
quinoline 2.5 4.5 2.5 4.5 10 10 - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
PAH TEQ (Calculated) - - - - - - 100 - 0.13136 0.06245 0.0192 0.0192 0.0283 0.35155

Non-Halogenated Volatiles (ug/g)
benzene 0.035 0.035 0.035 0.035 0.035 0.035 - 10 - - - - <0.0050 -
toluene 0.5 0.5 0.5 0.5 0.5 0.5 - 48 - - - - 0.054 -
ethylbenzene 15 15 15 15 15 15 - 4.8 - - - - <0.015 -
xylenes 6.5 6.5 6.5 6.5 6.5 6.5 - 600 - - - - <0.075 -
styrene 0.1 5 5 50 50 50 - - - - - - <0.050 -
methyl tert-butyl ether (MTBE) 4,000 8,000 4,000 8,000 20,000 20,000 - - - - - - <0.040 -

BLUE TEXT

BOLD, UNDERLINE

THICK OUTLINE

MAGENTA SHADING

ORANGE SHADING

LIGHT BLUE SHADING

BLUE SHADING

BOLD, BLUE SHADING

RED SHADING

BOLD, RED SHADING

Concentration greater than CSR standards that control relocation to Urban Park (PL) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Residential - Low Density (RLld) Land Use 
Receiver Sites
Concentration greater than CSR standards that control relocation to Residential - High Density (RLhd) Land Use 
Receiver Sites

Concentration greater than CSR standards that control relocation to Commercial (CL) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Industrial (IL) Land Use Receiver Sites
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Vapour Reading (ppm)
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Fill/Native

Concentration greater than or equal to HW Leachate Analysis Trigger Concentration

Concentration less than Laboratory Method Detection Limit 

Laboratory Method Detection Limit exceeds one or more standard

Concentration greater than CSR standards that control relocation to Agricultural (AL) Land Use Receiver Sites

Concentration greater than HWR Standards
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Client: Stantec Consulting
Site: Trans Canada Highway Multi Use Path, Duncan, BC

AE Project No: 3440
Date: October 2023

AE23-BH3
AE23-BH1-1 AE23-BH1-2 AE23-BH2-1 AE23-BH2-2 AE23-BH3-1 AE23-BH4-1 AE23-BH4-2

0.1 0.7 0.4 1.2 0.4 0.5 1.2
Fill Native Native Native Fill Native Native

21-Sep-23 21-Sep-23 21-Sep-23 21-Sep-23 21-Sep-23 21-Sep-23 21-Sep-23
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Region 1
Vancouver Island

Physical Tests
% moisture - - - - - - - - 7.5 - 4.71 - 1.66 17.8 -
pH - - - - - - - - 5.14 5.92 5.66 5.77 7.69 6.65 7.39

Salts (μg/g) via Sat. Paste.
sodium (Na) 200 200 200 1,000 1,000 1,000 - - 19.2 - 9.2 - 10.2 5.47 -
chloride (Cl) 40 100 100 100 100 100 - - 23.2 - 6.2 - 6.1 <5.4 -

Total Metals (μg/g)
aluminum (Al) 40,000 40,000 40,000 40,000 250,000 250,000 55,000 - 21,500 25,600 21,900 26,200 18,200 33,100 28,700
antimony (Sb) 20 20 20 40 40 40 4 - 0.29 0.26 0.28 0.3 0.19 0.41 0.29
arsenic (As) 10 10 10 10 10 10 4 50 5.75 6 5.86 5.8 4.83 6.14 6.34
barium (Ba) 350 350 350 350 350 350 250 2,000 100 89.8 92.2 95 69 127 107

beryllium (Be)

pH <6.5
pH 6.5-<7.0
pH 7.0-<7.5
pH 7.5-<8.0
pH >8.0

1
4

30
85
85

1
4

30
150
150

1
4

30
85
85

1
4

30
150
150

1
4

30
250
350

1
4

30
250
350

0.7 - 0.42 0.49 0.38 0.54 0.27 0.63 0.46

bismuth (Bi) - - - - - - - - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
boron (B)
boron (hot water soluble)

8500
2

15000
-

8500
-

15000
-

50000
-

>1,000 mg/g
- 1 10,000 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

 cadmium (Cd)                     

pH <7.0
pH 7.0-<7.5
pH 7.5-<8.0
pH >8.0

1
3

10
10

1
3

20
30

1
3

20
30

1
3

20
40

1
3

20
50

1
3

20
50

0.95 10 0.211 0.116 0.176 0.102 0.061 0.131 0.083

calcium (Ca) - - - - - - - - 7610 8,200 7,960 9,090 9,210 10,100 8,700
chromium (Cr) 60 60(3) 60(3) 60(3) 60(3) 60(3) 65 100 39.1 47.5 38.1 49.7 28.2 55.3 47.8
cobalt (Co) 25 25 25 25 25 25 30 - 15.8 18.9 15.4 18.7 11.9 17.9 16.3

 copper (Cu) 
pH <5.5
pH 5.5-<6.0
pH >6.0

75
100
150

75
100
150

75
100
150

75
100
300

75
100
300

75
100
300

100 2,000 50.3 53.7 50.3 52.2 50.1 58.4 57.7

iron (Fe) 35,000 35,000 35,000 35,000 150,000 150,000 70,000 - 36,300 40,700 36,600 41,900 28,100 41,700 39,700

lead (Pb) 

pH <5.5
pH 5.5-<6.0
pH 6.0-<6.5
pH >6.5

120 120 120 120

120
150
150
150

120
150
800

1,000

40 100 26.7 4.25 26 4.16 2.72 6.58 5.31

lithium (Li) 30 65 30 65 450 450 - - 14.7 16.6 15.2 16.9 10.6 21 22
magnesium (Mg) - - - - - - - - 10,900 12,600 10,800 12,700 8,690 10,600 10,400
manganese (Mn) 2,000 2,000 2,000 2,000 2,000 2,000 5,000 - 753 763 722 778 644 656 766
mercury (Hg) 0.6 25 10 25 75 75 0.15 2 <0.0500 0.0534 <0.0500 0.283 <0.0500 <0.0500 <0.0500
molybdenum (Mo) 3 15 15 15 15 15 1 - 0.36 0.29 0.33 0.3 0.58 0.36 0.39

nickel (Ni) pH <7.5
pH >7.5

70
150

70
150

70
150

70
250

70
250

70
250 50 - 26.5 31.3 26.6 31 20.7 36.8 34.5

phosphorus (P) - - - - - - - - 987 693 1,020 697 723 727 648
potassium (K) - - - - - - - - 950 680 1,000 840 850 1,090 1,060
selenium (Se) 1 1 1 1 1 1 4 20 <0.20 <0.20 <0.20 <0.20 <0.20 0.28 0.21
silver (Ag) 20 20 20 40 40 40 1 100 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10
sodium (Na) - - - - - - - - 321 237 372 265 656 327 322
strontium (Sr) 9,500 20,000 9,500 20,000 150,000 150,000 100 - 42.2 52.9 43.7 61.2 43 73.5 58.2
sulfur (S) 2,000 - - - - - 1,000 - <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000
thallium (Tl) 2 9 9 25 25 25 - - <0.050 <0.050 <0.050 <0.050 <0.050 0.072 0.054
tin (Sn) 5 50 50 300 300 300 4 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
titanium (Ti) - - - - - - - - 1,190 1,460 1,160 1,690 1,320 1,460 1,380
tungsten (W) 15 25 15 25 200 200 - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
uranium (U)  15 30 30 30 30 30 - 200 0.331 0.407 0.31 0.435 0.349 0.492 1.39
vanadium (V) 100 100 100 100 100 100 200 - 100 122 102 128 88.5 117 112

 zinc (Zn)  pH <8.0
pH >8.0

150
200

150
200

150
200

150
200

150
200

150
200 150 10,000 82.6 64.6 82.6 64 43.2 77.3 67.3

zirconium (Zr) - - - - - - - - 1.6 2.5 1.6 2.5 3.6 2.3 3.3

BLUE TEXT

BOLD, UNDERLINE

THICK OUTLINE

GREY SHADING

ORANGE SHADING

LIGHT BLUE SHADING

BLUE SHADING

BOLD, BLUE SHADING

RED SHADING

BOLD, RED SHADING

AE23-BH4

Concentration less than Laboratory Method Detection Limit 

Table 2: Analytical Results for Metals and Salts in Soil

CSR Soil Relocation Standards(1)

(Assumed/Conservative)
Protocol 4 Background 

Concentrations(5)
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Sample Location
Sample ID
Depth (m)
Fill/Native

Date Sampled

Completed by: KL
Review by: ES

AE23-BH1 AE23-BH2

Concentration greater than CSR standards that control relocation to Urban Park (PL) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Residential - Low Density (RLld) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Residential - High Density (RLhd) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Commercial (CL) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Industrial (IL) Land Use Receiver Sites

Laboratory Method Detection Limit exceeds one or more standard

Concentration greater than or equal to HW Leachate Analysis Trigger Concentration

Concentration greater than applicable CSR Standard but within relevant Protocol 4 Regional Background Concentration

Concentration greater than CSR standards that control relocation to Agricultural (AL) Land Use Receiver Sites
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Client: Stantec Consulting
Site: Trans Canada Highway Multi Use Path, Duncan, BC

AE Project No: 3440
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Region 1
Vancouver Island

Physical Tests
% moisture - - - - - - - -
pH - - - - - - - -

Salts (μg/g) via Sat. Paste.
sodium (Na) 200 200 200 1,000 1,000 1,000 - -
chloride (Cl) 40 100 100 100 100 100 - -

Total Metals (μg/g)
aluminum (Al) 40,000 40,000 40,000 40,000 250,000 250,000 55,000 -
antimony (Sb) 20 20 20 40 40 40 4 -
arsenic (As) 10 10 10 10 10 10 4 50
barium (Ba) 350 350 350 350 350 350 250 2,000

beryllium (Be)

pH <6.5
pH 6.5-<7.0
pH 7.0-<7.5
pH 7.5-<8.0
pH >8.0

1
4

30
85
85

1
4

30
150
150

1
4

30
85
85

1
4

30
150
150

1
4

30
250
350

1
4

30
250
350

0.7 -

bismuth (Bi) - - - - - - - -
boron (B)
boron (hot water soluble)

8500
2

15000
-

8500
-

15000
-

50000
-

>1,000 mg/g
- 1 10,000

 cadmium (Cd)                     

pH <7.0
pH 7.0-<7.5
pH 7.5-<8.0
pH >8.0

1
3

10
10

1
3

20
30

1
3

20
30

1
3

20
40

1
3

20
50

1
3

20
50

0.95 10

calcium (Ca) - - - - - - - -
chromium (Cr) 60 60(3) 60(3) 60(3) 60(3) 60(3) 65 100
cobalt (Co) 25 25 25 25 25 25 30 -

 copper (Cu) 
pH <5.5
pH 5.5-<6.0
pH >6.0

75
100
150

75
100
150

75
100
150

75
100
300

75
100
300

75
100
300

100 2,000

iron (Fe) 35,000 35,000 35,000 35,000 150,000 150,000 70,000 -

lead (Pb) 

pH <5.5
pH 5.5-<6.0
pH 6.0-<6.5
pH >6.5

120 120 120 120

120
150
150
150

120
150
800

1,000

40 100

lithium (Li) 30 65 30 65 450 450 - -
magnesium (Mg) - - - - - - - -
manganese (Mn) 2,000 2,000 2,000 2,000 2,000 2,000 5,000 -
mercury (Hg) 0.6 25 10 25 75 75 0.15 2
molybdenum (Mo) 3 15 15 15 15 15 1 -

nickel (Ni) pH <7.5
pH >7.5

70
150

70
150

70
150

70
250

70
250

70
250 50 -

phosphorus (P) - - - - - - - -
potassium (K) - - - - - - - -
selenium (Se) 1 1 1 1 1 1 4 20
silver (Ag) 20 20 20 40 40 40 1 100
sodium (Na) - - - - - - - -
strontium (Sr) 9,500 20,000 9,500 20,000 150,000 150,000 100 -
sulfur (S) 2,000 - - - - - 1,000 -
thallium (Tl) 2 9 9 25 25 25 - -
tin (Sn) 5 50 50 300 300 300 4 -
titanium (Ti) - - - - - - - -
tungsten (W) 15 25 15 25 200 200 - -
uranium (U)  15 30 30 30 30 30 - 200
vanadium (V) 100 100 100 100 100 100 200 -

 zinc (Zn)  pH <8.0
pH >8.0

150
200

150
200

150
200

150
200

150
200

150
200 150 10,000

zirconium (Zr) - - - - - - - -
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Concentration less than Laboratory Method Detection Limit 

Table 2: Analytical Results for Metals and Salts in Soil

CSR Soil Relocation Standards(1)

(Assumed/Conservative)
Protocol 4 Background 

Concentrations(5)
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Sample Location
Sample ID
Depth (m)
Fill/Native

Date Sampled

Completed by: KL
Review by: ES

Concentration greater than CSR standards that control relocation to Urban Park (PL) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Residential - Low Density (RLld) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Residential - High Density (RLhd) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Commercial (CL) Land Use Receiver Sites

Concentration greater than CSR standards that control relocation to Industrial (IL) Land Use Receiver Sites

Laboratory Method Detection Limit exceeds one or more standard

Concentration greater than or equal to HW Leachate Analysis Trigger Concentration

Concentration greater than applicable CSR Standard but within relevant Protocol 4 Regional Background Concentration

Concentration greater than CSR standards that control relocation to Agricultural (AL) Land Use Receiver Sites

AE23-BH5-1 AE23-BH5-2 AE23-BH6-1 AE23-BHX AE23-BH6-2
0.3 1.2 1.2
Fill Native Native

21-Sep-23 21-Sep-23 21-Sep-23

- 13.3 - - - 10.8
5.72 6.31 5.9 6.08 3% 6.53

- 3.76 - - - 5.33
- 4 - - - <3.3

26,100 24,300 24,100 24,200 0% 22,900
0.31 0.35 0.33 0.4 19% 0.34
4.87 5.39 5.08 5.12 1% 4.81
93 73.1 86.2 78.5 9% 86.3

0.45 0.42 0.42 0.44 5% 0.36

<0.20 <0.20 <0.20 <0.20 * <0.20

<5.0 <5.0 <5.0 <5.0 * <5.0

0.128 0.12 0.134 0.145 8% 0.132

7,680 6,340 7,040 8,000 13% 6,590
43.5 39.2 40 41.6 4% 37.5
15 16.1 15.4 15.7 2% 15.6

50.4 55.4 52.8 51.8 2% 57.5

35,700 35,300 34,900 35,500 2% 33,700

6.3 8.49 10.1 10.8 7% 8.6

16.3 16.4 17.6 16.8 5% 17.1
10,000 9,980 10,200 10,500 3% 10,600

611 536 608 600 1% 600
<0.0500 <0.0500 <0.0500 <0.0500 * <0.0500

0.32 0.5 0.38 0.69 * 0.35

29.5 27.9 28.5 28.3 1% 28.8

734 740 840 886 5% 740
800 700 820 880 7% 770
0.2 <0.20 <0.20 <0.20 * <0.20

<0.10 <0.10 <0.10 <0.10 * <0.10
257 209 248 273 10% 235
52.9 42.9 44.7 50.8 13% 35.2

<1,000 <1,000 <1,000 <1,000 * <1,000
<0.050 <0.050 <0.050 <0.050 * <0.050

<2.0 <2.0 <2.0 <2.0 * <2.0
1,380 1,140 1,170 1,430 20% 972
<0.50 <0.50 <0.50 <0.50 * <0.50
0.392 0.355 0.348 0.368 6% 0.275
105 99.8 99.8 106 6% 90.9

66.6 75.6 74 74.1 0% 73.8

1.9 3.4 2.1 2.4 13% 2

AE23-BH5 AE23-BH6

RPD
%

0.4
Fill

21-Sep-23
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Client: Stantec Consulting
Site: Trans Canada Highway Multi Use Path, Duncan, BC

AE Project No: 3440
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Table 3: Analytical Results for Volatile Organic Compounds In Soil
AE23-BH5

AE23-BH5-2
1.2
0

Native
21-Sep-23

Completed by: KL
Review by: ES
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Halogenated Volatiles (μg/g)
  chlorobenzene 0.1 1 1 10 10 10 160 <0.050
  chloromethane - - - - - - - <0.050
  1,2-dichlorobenzene 0.1 1 1 10 10 10 400 <0.050
  1,3-dichlorobenzene 0.1 1 1 10 10 10 - <0.050
  1,4-dichlorobenzene 0.1 1 1 10 10 10 10 <0.050
  1,2-dichloropropane 0.1 5 5 50 50 50 - <0.050
  1,3-dichloropropene (cis + trans) 0.1 5 5 50 50 50 - <0.075
  cis-1,3-dichloropropene - - - - - - - <0.050
  1,1,1,2-tetrachloroethane 250 550 250 550 1,500 1,500 - <0.050
  1,1,2,2-tetrachloroethane 35 70 35 70 150 150 - <0.050
  1,1,2-trichloroethane 0.1 5 5 50 50 50 - <0.050
  trichlorofluoromethane 4,500 9,000 4,500 9,000 70,000 70,000 - <0.050
  carbon tetrachloride 0.1 5 5 50 50 50 10 <0.050
  chloroethane (monochloroethane) - - - - - - - <0.050
  1,1-dichloroethane 0.1 5 5 50 50 50 - <0.050
  1,2-dichloroethane 0.1 5 5 50 50 50 10 <0.050
  1,1-dichloroethylene 0.1 5 5 50 50 50 28 <0.050
  cis-1,2-dichloroethylene 0.1 5 5 50 50 50 - <0.050
  trans-1,2-dichloroethylene 0.1 5 5 50 50 50 - <0.050
  dichloromethane 0.1 5 5 50 50 50 100 <0.045
  trans-1,3-dichloropropene - - - - - - - <0.050
  tetrachloroethylene 2.5 2.5 2.5 2.5 2.5 2.5 60 <0.050
  1,1,1-trichloroethane 0.1 5 5 50 50 50 - <0.050
  trichloroethylene 0.3 0.3 0.3 0.3 0.3 0.3 100 <0.010
  vinyl chloride 0.95 2 0.95 2 45 45 4 <0.050
  bromodichloromethane 100 200 100 200 550 550 - <0.050
  bromoform 300 650 300 650 4,000 4,000 - <0.050
  chloroform 0.1 5 5 50 50 50 - <0.050
  dibromochloromethane (DBCM) 85 150 85 150 400 400 - <0.050
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ORANGE SHADING

LIGHT BLUE SHADING

BLUE SHADING
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RED SHADING

BOLD, RED SHADING

Concentration greater than or equal to HW Leachate Analysis Trigger Concentration

Concentration less than Laboratory Method Detection Limit 

Laboratory Method Detection Limit exceeds one or more standard

Concentration greater than CSR standards that control relocation to Agricultural (AL) Land Use Receiver 
Sites
Concentration greater than CSR standards that control relocation to Urban Park (PL) Land Use Receiver 
Sites

CSR Soil Relocation Standards(1)

(Assumed/Conservative)
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Sample Location
Sample ID
Depth (m)

Vapour Reading (ppm)
Fill/Native

Date Sampled

Concentration greater than CSR standards that control relocation to Residential - Low Density (RLld) Land 
Use Receiver Sites
Concentration greater than CSR standards that control relocation to Residential - High Density (RLhd) Land 
Use Receiver Sites
Concentration greater than CSR standards that control relocation to Commercial (CL) Land Use Receiver 
Sites

Concentration greater than CSR standards that control relocation to Industrial (IL) Land Use Receiver Sites
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AE Project No: 3440
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AE23-BH6 
AE23-BH6-2

1.2
Native

21-Sep-23

Completed by: KL
Review by: ES

Leachable PAHs (μg/L)
benzo(a)pyrene - leachable 1 <0.50

BLUE TEXT Concentration less than Laboratory Method 
Detection Limit 

BOLD, MAGENTA SHADING Concentration greater than Hazardous 
Waste Regulation (HWR) Standards

Sample Location
Sample ID
Depth (m)
Fill/Native

Date Sampled

Hazardous Waste Standards(4)

Table 4: Analytical Concentrations for TCLP benzo(a)pyrene in Soil
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